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1
Introduction

The UE originated RLF report for SON Mobility Robustness use case has been discussed in RAN2#68bis. RAN2 was considering two possible solutions to support the feature, forming and the end the LS in [1] to RAN3 to get an advice which of the discussed options fits into the overall MRO functionality. The pending reply will answer wheter the basic approach needs to be extended to more complete solution.
The paper addresses generic functionality for UE originated RLF reporting and a few aspects that need to be considered on top of it, if RAN3 suggests providing the extended functionality.

2
Discussion 

2.1
Content of the report
The following information has been envioned to be exchanged:

· Cell ID (failure cell ID, before RLF)
· C-RNTI (C-RNTI of the UE in the cell where RLF occurred)
· Set of available RSRP (and RSRQ) measurements (before RLF)

Since the cell ID, where RLF occurred indicates on which cell boundary the RLF has occurred, this is the most important input in case the necessity of an intervention in a particular place within the network. 

The C-RNTI identifier allocated to the user in the before RLF is needed to authenticate the UE and check whether eNB, that the RLF report is supposed to be send to, has a context stored for that UE.

The set of RSRP/RSRQ measurements is essential to distinguish between RLFs due to a coverage hole and RLFs due to inappropriate setting of HO parameters. If the radio quality of the measured surrounding cells is good enough, one can assume that cause was bad setting of HO parameters. In contrast, if the measured set includes relatively small values, the RLF cause is likely to be a coverage hole.
2.2
Transmission of RLF reports
2.2.1
Successful Reestablishment

The RLF report should be the cell result prior the RLF happens. Consequently the most straightforward way to transmit the available information would be the first viable UL RRC message after the failure event.  

The first message initiated from the UE when it has detected a RLF condition is RRCConnectionReestablishmentRequest. This message already contains the physical Cell ID and C-RNTI of UE in the cell where RLF occurred. 
RRCConnectionReestablishmentRequest message
-- ASN1START

RRCConnectionReestablishmentRequest ::= SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionReestablishmentRequest-r8












RRCConnectionReestablishmentRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {


ue-Identity






ReestabUE-Identity,


reestablishmentCause



ReestablishmentCause,


spare







BIT STRING (SIZE (2))

}

ReestabUE-Identity ::=



SEQUENCE {


c-RNTI







C-RNTI,


physCellId






PhysCellId,


shortMAC-I






ShortMAC-I

}

ReestablishmentCause ::=


ENUMERATED {











reconfigurationFailure, handoverFailure,











otherFailure, spare1}

-- ASN1STOP

Therefore, the message serves partially the purpose very well, but due to limited capacity further information that needs to be provided from the UE to allow for a proper mobility robustness optimization can not be included within the message. Hence, relatively simple approach would be to split UE-originated RLF reporting into two messages and consider the IEs passed by RRCConnectionReestablishmentRequest (i.e.Cell Id and C-RNTI, shortMAC-I conveyed in ReestabUE-Identity) as a part of required information for MRO.  
The CR [2] that has been postponed in the RAN2#68bis proposes the complementing mechanism, i.e. the missing part of UE-originated reporting for MRO can follow RRC Connection Reestablishment procedure in a separate message based on network request. The availability of RLF report is indicated by the UE beforehand in RRCReestablishmentComplete message. Thus, the entire mechanism to provide the report, when the UE reestablishes the connection after RLF detection comprises the subsequent commands:

· Cell Id and C-RNTI delivery (in RRCConnectionReestablishmentRequest)
· rlfAvailability indication in RRCReestablishmentComplete
· network request by UEInformationRequest
· UE report containing a set of available radio measurements within UEInformationResponse message

Proposal 1: UE supports RLF reporting for MRO in the way of interacting with RRC Reestablishment procedure.
However, the proposal requires that the reestablishment is successful.  In case of unsuccessful procedure the connection is not continued but instead UE moves to idle mode directly and lose the information. Thus, in order to provide a complete solution for MRO, either a signaling over X2 related to the completion of the reestablishment must be evaluated by RAN3, or an extended mechanism to avoid losing the information needs to be considered by RAN2 in addition.
2.1.2 Unsuccesfull re-establishment

If RAN3 is interested to achieve the complete functionality entirely, i.e.also solution for unsuccessful re-eestablishment scenario, an alternative approach for UE originated RLF reporting would need to be developed in RAN2.
In general, alike mechanism can be used for unsuccessful re-establishment. Similarly as for successful re-establishment scenario, the necessary set of information to fulfill the MRO needs remains the same. Likewise the available cell result prior the RLF happens need to be transferred after the failure event. However, if UE’s attempt to re-establish the connection fails, it leaves the connected state, apllies cell selection procedure and consequently releases previous cell results before establishes a new RRC connection. Therefore, in order to make the UE RLF reporting available, UE would have to perform additional action, i.e. keep the latest radio measurements up to the next connection setup.  In addition in case of unsuccessful re-establishment the part of information included in the RRC Connection Reestablishment procedure is not available. Hence, to provide the complete information for MRO, the necessary linkage between cell results and identities (Cell Id and C-RNTI) needs to be also done in the UE.
Considering the above and following the mechanism for successful re-establishment, the envisioned sequence of commands for the functionality when when the UE establishes the connection after RLF detection could comprise:
· rlfAvailability indication in RRCConnectionSetupComplete
· network request by UEInformationRequest
· UE report containing Cell Id and C-RNTI and a set of available radio measurements within UEInformationResponse message

However, it should be noted that the above mechanism requires enabling of radio measurements performed before RLF after idle state. Thus, some practical issues related to validity of measurements in terms of detection mechanism by means of MRO algorithm are not clear. In result there can be different options for validity of RLF report content (e.g. the UE may delete or not to report the outdated data) and consequently also varying impacts on the UE implementation. Therefore, it would be good to assess the importance of noncurrent RLF reports.

 Proposal 2: RAN2 to consider extended RLF reporting mechanism and criteria for RLF reports’ validity in case of the need to support unsuccessful re-establishment scenario for MRO use case.
3
Conclusion

The paper discusses methods on providing UE input for the SON algorithm handling MRO use case. It is shown that the primary functionality to pass the necessary data from the UE can be easily introduced by a separate message following the re-establishment procedure. Therefore, to support the use case from UE perspective, we propose:
Proposal 1: UE supports RLF reporting for MRO in the way of interacting with RRC Reestablishment procedure.

Depending on the RAN3 sellection, it may become necessary to extend the functionality, since the solution relies upon the successful completion of reestablishment procedure. Then a possible extension of the Proposal 1 requires some insight from RAN2:
Proposal 2: RAN2 to consider extended RLF reporting mechanism and criteria for RLF reports’ validity in case of the need to support unsuccessful re-establishment scenario for MRO use case.
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